between its academic and business perfor¬ 
mance is the least abie to understand the 
facts or costs of that disparity, or to apply 
corrective policies,’ 

Stretton may be judging us too harshly. 
For example, some dispute that the treat¬ 
ment of universities was as bad as he 
indicates. 

Yet the P A Technology survey 1 have 
already briefly mentioned does support 
the view, that Australian business still 
holds to an alarming anachronistic view 
of S&T. It was their second survey of 
senior executives from manufacturing, 
engineering and processing companies in 
Australia, the United States, West Ger¬ 
many, Britain and Japan. Let me list 
some of their conclusions and findings: 

• the 1985 survey does not seem to show 
any improvement on the 1984 survey 
which revealed Australian executives 
did not know how to apply technology 
to make their companies more com¬ 
petitive. Companies still grossly under¬ 
estimate the strategic importance of 
technological investment and resources 
by comparison with their competitors 
overseas. 

® 55% of Australian executives inter¬ 
viewed have an optimistic attitude to 
growth, to the markets and to tech¬ 
nology, yet they expect this growth and 
optimism to continue with minimal in¬ 
put of financial and human resources 
into R&D. 

® None of the Australian executives inter¬ 
viewed believed an increased expen¬ 
diture on R&D was a strategic factor in 
pursuing growth through technology. 
In comparison, 27% of overseas ex¬ 
ecutives interviewed indicated that 
boosted R&D expenditure was the 
primary response. 

On a slightly more positive note, while 
Australian executives did not see R&D as 
a high priority in achieving overall 
growth, 50% did expect to spend more on 
R&D. 

At least there is one promising sign 
there. And 1 believe there have been 
others recently, particularly in the opi¬ 
nions expressed and actions taken by 
business groups such as the Business 
Council of Australia and the Metal 
Trades Industries Association. 

The Australian position stands in stark 
contrast to the US situation. Business 
Week reported in July that R&D expen¬ 
diture by the 820 companies in its R&D 
scoreboard — which range, as it says, 
from ‘the battered industrial giants of the 
Rust Bowl to the high tech darlings of 
Silicon Valley’ — shot up by 14% last 
year, the biggest gain since R&D spending 
began a steady climb in the late 1970s. 

The biggest spenders were IBM which 
foosted R&D spending by 25% to US$3.2 
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billion and Genera! Motors, up 18% to 
$3.1 billion — about 10 tiroes CSlRO’s 
total budget. Other big spenders include 
AT&T ($2.4 billion), Ford Motors (SI.9 
billion), DuPont ($1.1 billion) and 
General Electric ($1.0 billion). 

The Government is doing all it can to 
establish the, right policy environment, in 
terms of providing both a favourable 
general economic climate and an approp¬ 
riate industry policy. In doing this we ref- 
ject the ideological extremes of leaving 
everything to market forces, or of massive 
government intervention and direction. 

One of the most challenging tasks we 
face is to achieve greater co-ordination 
between policy instruments available to 
government at all levels. State purchasing 
preference schemes, state offsets policies 
and a wide range of inconsistent regula¬ 
tions are among the problems. Even at the 
Federal Government level there is the dif¬ 
ficulty of co-ordinating the direction and 
activities of an array of government 
departments and agencies which have an 
influence on industry policy development. 

Of particular importance to science in 
Australia is the 150% tax deduction on 
R&D investment introduced this year. We 
are optimistic that this will not only 
reverse the decline in R&D performed by 
the private sector but also increase its fun¬ 
ding of research in public sector research 
institutions. 

But the tax incentive will not work if in¬ 
dustry feels little need to spend on R&D. 
In the final analysis, we have to under¬ 
stand that the task is a shared one — 
between you, the scientists, we the 
government, and industry. We have to 
break down the cultural barriers and 
institutional rigidities that separate us, to 
free up the flow of ideas and people, par¬ 
ticularly between research institutions and 
between them and industry. 

As I said in my opening remarks, there 
is a growing recognition of this need and a 
willingness to do something about it. But 
it is still very slow. The sleepers are taking 
some time to wake. There remains the 
hard work of translating this recognition 
and willingness into concerted and con¬ 
crete action, to make the most of the 
tremendous human and natural resources 
this country possesses. 

Final words 

1 have discussed the role of science in 
terms of its economic, social and cultural 
objectives — mainly economic: that is, 
technological innovation and the genera¬ 
tion of wealth. In these terms, the func¬ 
tion of science is to do research and to 
educate and train others, towards these 
objectives. This has been my focus 
because it has been the focus of public 
debate anc! political decision making. 

But science has another function, a 


moral one. That is to ensure that the com¬ 
munity is made aware of the directions 
and the results of science: its promises and 
limitations, its benefits and risks. Scien¬ 
tists are by no means the only people 
qualified to comment on these matters, 
but their intimate involvement in scien¬ 
tific developments makes them well plac¬ 
ed to consider the implications of those 
developments. CSIRO is to be commend¬ 
ed for encouraging its staff, in its new 
guidelines on public comment, to talk not 
only about their work, but also to con¬ 
tribute to public debate on scientific and 
technological issues relevant to their 
expertise. 

Professor Gerald Holton, of Harvard, 
discussed this issue in an article in the 
Times Literary Supplement 2 November 
1984) headed ‘Do scientists need a phil¬ 
osophy?’ He noted that, at least amongst 
physical scientists, ‘the immense forward 
thrust today is neither enlightened nor 
diverted by epistemological debates of the 
kind that engaged so much energy and 
attention in the past, through the first half 
of this century.’ 

While Einstein and his fellow students 
read Plato, Spinoza, Hume and Mill, the 
Nobel Prize winning physicist Sheldon 
Glashow and his fellow students read 
Velikovsky and L. Ron Hubbard. Holton 
suggests that today’s scientists have 
redirected this ‘energy of explicit philoso¬ 
phising’ into another branch of 
philosophy, namely ethics. 

‘To a degree unimaginable a few 
decades ago,’ he says, ‘scientists are 
discovering that there is a morality which 
the enterprise of science demands of itself 
— even if such concerns are as yet ex¬ 
pressed only by a small fraction of the 
total community. Indeed with about one- 
third of the world’s scientists and engi¬ 
neers working directly or indirectly on 
military matters while the arms race pro¬ 
ceeds unchecked, this transfer of atten¬ 
tion from epistemological to ethical prob¬ 
lems may be too little and too late. At this 
ominous junction of science and history, 
as vve watch the growing reign of the irra¬ 
tional in world affairs, the debates of 
former times to give precision to scientific 
rationality seems curiously antiquated. 
Perhaps this redirection of philosophical 
concerns signals a growing awareness that 
the process of scientific innovation is not 
in danger — but that humanity is.’ 

Thus, in a very real way, the more ef¬ 
fective harnessing of science to revitalise 
industry and generate wealth — the 
source of so much debate in Australia to¬ 
day — is only a start — and the easy part. 

Notes 

!. This paper is a slightly modified version of 
the 16th Lady Masson Memorial Lectureship 
delivered at the Chemistry School, the Univer¬ 
sity of Melbourne on 1 October, 1985. 
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The tertiary fees debate 1 continues to be 
an open-ended one shaped by require¬ 
ments to balance the issues of social equi¬ 
ty, individual capacity to pay, the 
desirability of widening access to tertiary 
education and the right of the public to 
expect their tax dollars to be properly 
spent. 

The Whitlam Government abolished 
fees on 1 January 1974, at the time 
estimating that the cost would be in the 
order of $27m for university fees and $7m 
for technical college fees. 2 Jt is interesting 
to note that the total outlays by the 
Commonwealth on tertiary education in 
1972-73 was $262.8m, but in 1973-74 ter¬ 
tiary education expenditure was $524.3m, 
an increase of some 100% over the 
previous year. This increase in direct 
Commonwealth expenditure was offset by 
an equivalent reduction in Common¬ 
wealth grants to the States in that year. 

Let us compare those figures with the 
amount now spent on tertiary education 
by the Federal Government. The 1985-86 
estimate is $2,517.2m. This represents an 
increase in money terms of some 380% 
over the past 12 years. However the real 
increase in tertiary education spending 
from 1975 to 1985 is negligible (6.3% in¬ 
crease in real terms over the period)- 1 . 

As part of its attempts to wind back 
levels of Government expenditure, the 
Fraser Government attempted to re¬ 
introduce fees for second degrees, but the 
measure failed in the Senate in November 
1981. 

The report of the Committee of Review 
of Student Finances noted in March 1983: 

The selective introduction of fees in this 
way ignores the need for a strengthening 
of research activities, and the need to en¬ 
courage new skills and upgrading in a 
time of rapid technological and economic 
change. Fees would impose even greater 
hardship upon postgraduate students 
without awards and act as a further 
disincentive to disadvantaged groups , 4 

This view of course raises two quite 
distinct questions, the first related to post¬ 
graduate degrees, where 1 think the argu¬ 
ment is well founded; and the second to 
the impact of fees on the socioeconomic 
mix of tertiary students, where I think the 
argument fails. 

The history of fees is an interesting one 
from the Federal Government’s perspec¬ 


tive. The Commonwealth, prior to the Se¬ 
cond World War, had no funding role in 
the university sector, however the wartime 
shortage of graduates led the Government 
to assume some financial support for the 
universities and some students. Living 
allowances and tuition fees were introduc¬ 
ed in 1943. 5 

This arrangement continued until the 
introduction of means tested scholarships 
in 1951. This Commonwealth Scholarship 
scheme was expanded in 1966 and by 1973 
40,760 university students and 10,567 
CAE students were receiving scholar¬ 
ships. 6 There was, I believe, a general ac¬ 
ceptance that the Commonwealth 
Scholarship Scheme worked in a very 
satisfactory fashion and indeed for most 
of its existence it was further com¬ 
plemented by a widespread existence of 
other scholarship schemes. One of the 
most regrettable consequences of the deci¬ 
sion of the Whitlam Government to 
abolish fees was to provoke the collapse 
of other scholarship schemes such as 
those provided at Education Department 
Teachers’ Colleges, or by other State 
Government Departments such as 
Agriculture, or by the private sector 
which offered various tied scholarships. 

The economics of fees 

Students on campuses around the coun¬ 
try have expressed their opposition to the 
concept of the re-introduction of tuition 
fees. 7 This is not surprising as no-one likes 
the idea of paying for something that is 
presently “free”. Some students have 
responded in surveys that the re-intro¬ 
duction of fees would cause many to post¬ 
pone or cease their studies. 8 It was argued 
by Malcolm Fraser when the Whitlam 
Government abolished fees that the fees 
system encouraged students to work hard 
and pass examinations and that the aboli¬ 
tion of fees would require the universities 
to scrutinize standards even more. 9 This 
argument has been counterbalanced by 
others claiming that it is the parents who 
would be paying the fees for a large pro¬ 
portion of students so there is little incen¬ 
tive for the students to perform except out 
of obligation. 10 

It is important to ask whether the aboli¬ 
tion of fees in fact had any impact upon 
the socioeconomic mix of students in 
higher education and whether it in any 


way achieved its stated objective of bene¬ 
fiting the ‘socially disadvantaged’. A 
survey undertaken by the University of 
Melbourne and published recently in The 
Bulletin seems to indicate that there has 
been very little change in the social com¬ 
position of the students attending that 
university: 

Taking figures for 1962, when tertiary 
fees were charged, (he enrolment make-up 
comprised 58 percent of students from the 
high income bracket, 22 percent from the 
middle and 20 percent from the lower in¬ 
come area. The academic year following 
the removal of tertiary fees (1975) showed 
a student body composed of 55 percent 
from the upper income bracket, 18 per¬ 
cent from the middle income section and 
27 percent from the lower income area. 
The 1980 survey showed that 55 percent 
of students were from the upper income 
area, 19 percent from the middle and 23 
percent from the tower income bracket . 11 

This evidence shows that when com¬ 
pared with the distribution of the work¬ 
force as a whole, the children of upper in¬ 
come families have a much better chance 
of attending university than their counter¬ 
parts in lower income families, regardless 
of whether fees were being charged or 
not. 

There have been other studies on the 
consequences of the abolition or possible 
re-introduction of fees. D.S. Anderson et 
at produced a comprehensive report on 
the social composition of students since 
the abolition of fees. Their conclusion 
was that at best, the abolition of fees has 
had some effect on the accessibility of 
higher education, but at worst, it could be 
seen as a further benefit to the 
economically advantaged at the expense 
of the average taxpayer. 12 

More recently Anderson has claimed 
that his research has been misused and 
that the ‘effect of the abolition of fees 
would take six or seven years to become 
clear’. 13 He believes that the work he did 
in 1979-80 had shown that there was some 
movement towards greater ‘equity’ in ter¬ 
tiary education. 

Don Smart and others in a recent paper 
‘The Hawke Government and Education’ 
have concluded that the essential return to 
‘pragmatic’ education policies, including 
the possible re-introduction of fees along 
the lines suggested by Senator Walsh with 
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Hawke’s approval, may well lead to ‘a set 
of educational policies which are destined 
on balance to increase rather than reduce 
inequalities in our society’.' 4 

A recent article in The Australian 
Bulletin of Labour written by R.D. Linke 
, el al concludes that the universities have 
shown a reduction in socioeconomic 
enrolment bias, but that other areas of the 
tertiary sector have not fared so well. I 
think it . worth quoting part of their 
conclusion: 

On the surface it [the abolition of fees] 
would appear to have had no effect at all, 
though this ignores the possibility of a 
moderating influence on other circum¬ 
stantial changes of a more discriminatory 
kind, such as the subsequent abolition of 
teacher education and other vocational 
training scholarships which, together with 
the dramatic rise in youth unemployment 
and reduction in teacher education provi¬ 
sion experienced during the late 1970s 
might well have had a more pronounced 
effect on lower socioeconomic groups. 
Nevertheless it is difficult to see from 
these results how the abolition of fees 
could alone have sustained any consistent 
and substantial pressure toward greater 
equity in higher education participation . 15 

After reviewing several other studies on 
this question, Anderson himself has now 
concluded that: 

the social mix does not appear to have 
altered significantly over a period of 
twenty or thirty years, and that there ap¬ 
pears to have been no change following 
the introduction of TEAS and the aboli¬ 
tion of fees in 1974 . 16 

The fees proposals put forward by 
various sources have not much to do with 
actually meeting the cost of the university 
education. Rather they combine measures 
to recover some part of that cost so 
presumably more places could be provid¬ 
ed, or that assistance to some students 
could be improved, together with a conse¬ 
quential improvement in the financial in¬ 
dependence of the tertiary institutions 
themselves. 17 

There are two main suggestions for the 
implementation of fees for tertiary study. 
The first method would involve the 
universities collecting the fees and being 
able to keep the money to fund part of 
their operation. Prior to the abolition of 
fees, some institutions received up to 17% 
of their revenue from such sources. This 
has, on the whole, been rejected by the 
universities as being an administrative 
burden and an unwelcome and unfair 
method of making the universities de 
facto tax collectors. 

The .second method would keep the 
universities fully funded by the Federal 
Government. Under the proposals 
presently being examined the universities 
would not be direct recipients of the fees 
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moneys. It is likely that the money would 
simply be used to partially offset the cost 
to the taxpayer of providing tertiary 
education, although it has been mention¬ 
ed that the money could be used to assist 
some students with their financial pro¬ 
blems by directing the money into the 
TEAS scheme. 18 

As an aside, this of course would mean 
that the universities would not have any 
independence in funding arrangements, 
but even with a small measure of non¬ 
government funding the universities 
would still not be in a much better posi¬ 
tion to call the shots. The Government 
will always be able to direct the overall 
development of the tertiary education sec¬ 
tor as it desires. 19 

The current Finance Minister, Senator 
Walsh, has proposed two quiet different 
methods for the re-introduction of fees. 
His first proposal envisaged the charging 
of tuition fees at the rate of 15% of 
average recurrent costs (currently 
estimated at $1400 for university students 
and $900 for CAE students), but there 
would be TEAS-type income tests for all 
first degree students, those students fall¬ 
ing below the income levels set not having 
to pay any fees. Under this proposal 
Senator Walsh estimates that some 40% 
of students would be exempted totally and 
some 20% partially exempted. 20 

In July Senator Walsh expounded a 
new proposal which featured universal 
fees and a loans scheme administered 
through private financial institutions to 
enable students to meet the fees. The 
loans w'ould be repaid at a set rate when 
graduates’ income reached $15,000. The 
Minister stated that even if all the students 
defaulted then the cost to the Federal 
Government would be no more than it is 
presently. 21 (It is fascinating to note that 
in the United States, where a somewhat 
similar scheme is in operation, over the 
past 25 years over 1.5 million students 
have failed to pay back some $1.8 billion 
in loan debts.) 22 
Liberal Party policy 
development 

The Liberal Party is currently under¬ 
taking a review of its policy on tertiary 
fees as part of its overall review of educa¬ 
tion policy, and while no final decisions 
have been made, the following points will 
certainly be borne in mind as the new 
Shadow Minister, Peter Shack, considers 
the options. 

It is fundamental to the Liberal Party’s 
position that the existing level of funding 
for places at tertiary institutions be con¬ 
tinued. A Coalition education policy will 
endeavour to increase the number of 
places at universities. One option for con¬ 
sideration is the introduction of a fee- 
based supplementary entry for those 
students who failed to gain supported en¬ 


try to a course but who could afford to 
pay the fees to attend that course if places 
were available. Such a scheme is already 
available for overseas students in 
Australia. 

Student loans would be part of any 
such package to allow low income 
students to defer payment of the fees until 
such time as their income is high enough 
to afford repayments. 

Two other planks of existing Liberal 
Party policy should be noted at this point 
as both impact upon this question. 23 Our 
policy pledges us to close the gap between 
TEAS (or any similar student support 
scheme) and the Unemployment Benefit, 
a gap that has widened under the Labor 
Government and secondly we are commit¬ 
ted to the introduction of an ‘Open 
University’ based upon utilisation of the 
domestic satellite and other modern 
technology. The latter proposal of course 
would significantly extend access to 
education services at minimum costs to 
consumers. 24 

A possible model 

What is needed is a model which will 
solve some or all of the following pro¬ 
blems which arise from that facts that: 

a) lower socioeconomic groups are 
presently disadvantaged in access to 
education; 

b) higher socioeconomic groups are 
deriving private benefits from the 
transfer of resources to them from the 
public purse; 

e) there are insufficient places at univer¬ 
sities and colleges for those who are 
qualified; 

d) there needs to be greater responsive¬ 
ness by the universities’ administra¬ 
tions to the demands of the market 
(students and employers being the 
principal consumers of education); 

e) there is a need to maintain quality of 
education; 

f) total government expenditure needs 
firmer containment. 

Are there answers to these, in some 
cases, conflicting problems? 

One concept proposed is a ‘voucher’ 
system whereby students or parents are 
given education ‘vouchers’, won by at¬ 
taining the required educational standard, 
to enable them to ‘pay’ for a place at 
university in the course of their choice. 
This system has its problems insofar as 
there would be difficulties in the deter¬ 
mination of how much the vouchers 
should be worth, how transactions would 
work and how social inequity manifest in 
the school system could be reduced. 
However none of these problems is in¬ 
soluble and the voucher system, not 
unlike the way the old Commonwealth 
Scholarship Scheme worked, has great at¬ 
tractions provided it is combined with 


adequate levels of student financial 
assistance. 

If fees were to be re-introduced it could 
be done in a number of ways. One method 
would only charge fees to those who could 
afford them. To means test fees as TEAS 
is means-tested would present some 
dilemmas however; would the govern¬ 
ment means-test the parents’ income or 
that of the student? What would be the 
criteria for independence if the means test 
was on the parents’ income? If the means- 
test was on the student’s income how 
could indirect parental support be taken 
into account? These questions raise many 
of the same problems that are faced now 
over the whole student finance issue. 

The means-tested model would allow 
about 40% of the present student body to 
still attend university and not pay any 
fees; an additional 20% with only partial 
fees. 25 

Another system could be the universal 
re-introduction of fees in conjunction 
with a comprehensive scholarship scheme. 
This model would charge all university 
students a modest fee, with scholarships 
available on the strict application of the 
merit principle. Students who could not 
afford fees and who failed to qualify for 
scholarships, and who needed additional 
financial support would be able to take 
out loans that could be paid back upon 
completion of the degree. 

In addition to those students who are 
paying a portion of the cost, there could 
be extra places made available to overseas 
students and others who would be willing 
to pay full fees (that is the total average 
cost of the degree). A problem of course 
with this is that the standards of the 
universities could decline if care is not 
taken to only allow students to enter 
under these conditions who have other¬ 
wise qualified on the basis of educational 
merit. 

Into the future 

Could we see private universities? 

It is quite possible that with the re- 
introduction of fees the impetus to make 
tertiary education more responsive to the 
market place will also lead to private 
universities. These institutions could be 
funded by endowments and fees and 
might work along the lines of similar in¬ 
stitutions in the United States. They 
should not be government supported in a 
financial sense but could be credentialled 
through the usual CTEC arrangements. 

1 do not intend to discuss this matter in 
detail, only to say that I regard it as a 
most worthwhile and exciting concept. 
Within Australia, the proposals advanced 
by Dr George Fane in a study for EPAC 
are worthy of close analysis. 26 The recent 
Federal Government trade and education 
mission to South East Asia identified a 


real need and interest for this develop¬ 
ment within our region with potential 
revenue raising capacity of up to $lG0m 
annually. 2 ' For both educational and 
international relations reasons the pro¬ 
posal must now be taken seriously. 

There are other options open to the 
universities to improve the quality of 
education and to cut down on waste and 
inefficiency. For example I favour a 
significant reduction of tenured academic 
positions in favour of more contract 
employment. 

There is also, in my view, a need to 
separate out and provide separately, fun¬ 
ding for research from the general grants 
to universities, thereby ensuring that 
research is not cut back within university 
budgets and that internal economies are 
forced in the areas where they are most 
needed, i.e. administration. 

Conclusion 

The debate over the possible re-intro¬ 
duction of fees remains an open one. It is 
clear that the simple abolition of fees has 
failed to achieve its stated objective of 
altering the socioeconomic mix of the stu¬ 
dent population or redressing the im¬ 
balance apparent against students from 
less privileged circumstances. Once again 
this piece of ‘social engineering’ like so 
many similar experiments has turned out 
to be another example of ‘middle class 
welfare’, relieving the obligations to pay 
from the shoulders of those able to afford 
it. A university degree is a valuable 
resource, it confers long-term real finan¬ 
cial benefit upon the recipient (especially 
in disciplines such as medicine, dentistry, 
law etc) and I see no reason for those ad¬ 
vantages to be provided at subsidised cost 
to those capable of paying. Provided that 
financial and other assistance is available 
and adequate to support those who, being 
otherwise qualified for university entry, 
would be economically precluded from 
university entry, it seems to me that the 
balance of the evidence and arguments 
favours the re-introduction of fees. 

In the long run, however, the real 
challenge of the Australian education 
system lies not in the tertiary sector, but in 
the schools. Until we get our primary and 
secondary education sectors running at 
levels adequate to meet the challenges of 
the 1990s and beyond, all the rest is rather 
peripheral — but that is another question 
entirely! 
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Introduction 

This article considers the legal and 
social implications of the collaborative 
arrangements being made between 
research institutions and private firms for 
the development of new technologies. It 
focuses on the intellectual property 
policies and strategies that may be devel¬ 
oped in this area. 

It identifies the forms this collaboration 
may take, and discusses in turn the 
disposition of intellectual property rights 
between the employer and employee, and 
the customer and contractor, in the con¬ 
text of academic and other public research 
institutions. 

It is interesting that the promotion of 
these arrangements should find a place on 
the national agenda at this particular 
time. A ‘consensus’ is emerging in favour 
of intensifying high technology develop¬ 
ment and, to this end, of applying public 
research institutions to the industrial and 
commercial potential of their work. 
Someone familiar with the structure of 
the Australian economy and its record in 
high technology development might re¬ 
main unmoved by the current fashion un¬ 
til he or she sees the evidence of an in¬ 
crease in investment in this area, but it 
would be ungenerous not to acknowledge 
the recent efforts of various government 
departments in generating interest in high 
technology development through a series 
of conferences, enquiries, and the like. 
The governments of Australia are taking a 
more and more active role in the promo¬ 
tion of new technology, no longer content 
to leave the management of technological 
change to industry and the market 1 . 

It goes almost without saying that co¬ 
operation between the ‘state’ and industry 
operates on several levels. For example, 
governments provide much support for 
high technology activity through a range 
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of general policies concerning taxation, 
tariffs, energy, communications and so 
on. Within the legal sphere, support and 
facilitation take the form of property 
laws, laws of economic association, and 
even, on one interpretation, liability rules, 
licensing schemes and other forms of 
regulation which settle responsibility for 
the costs of high technoology activity. 
This paper however concentrates on the 
direct contractual arrangements between 
the public and private sectors, rather than 
on the sorts of policies of government 
which provide a backdrop for high tech¬ 
nology activity. 

In analysing the progress of high tech¬ 
nology development, several stages can be 
identified, beginning often with basic 
scientific research 2 . High technology may 
originate in pure science insights and tech¬ 
niques, moving on to strategic, mission- 
oriented research, designed to solve in¬ 
dustrial and social problems, the products 
of which are in turn applied to find solu¬ 
tions to the specific, short-term needs of 
industrial undertakings. Prototypes of 
processes and products are then devel¬ 
oped and, if feasible, production and 
distribution are mounted on a commercial 
scale. In fields such as bio-technology, the 
firm distinctions between research and 
production break down, as science itself 
gears up on an increasingly industrial 
scale, and high technology development 
becomes much more an integrated than a 
serial activity- 1 . It continues however to re¬ 
quire a variety of inputs, and so the condi¬ 
tions may vary under which various forms 
of capital and labour are made available. 

To ensure greater co-ordination 
between research and production, collab¬ 
orative bodies have been established to 
identify areas of need and steer programs 
designed to meet those needs; a good ex¬ 
ample is the CSIRO’s Advisory Council. 
Many of these bodies do not create essen¬ 
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daily legal relationships; it is not common 
in this country for their deliberations to 
be subject to the administrative law stan¬ 
dards of due process and intra vires, for 
instance. (Comparison can be made with 
the United States where it could be alleged 
in a suit against UCLA-Davis by the Cali¬ 
fornia Rural Legal Assistance that 
research into the mechanization of agri¬ 
cultural production was contrary to the 
University’s charter 4 .) This is not to say 
that the legal capacities of those research 
institutions which are statutory auth¬ 
orities do not require attention; so too the 
scope of the memoranda of participating 
companies. 

It is of course the closer, project 
associations between researchers, indus¬ 
trialists and financiers, which have the 
most concrete legal consequences. 

Forms of association 

These associations have been of several 
kinds. Particularly in the United States, 
large private corporations have provided 
research centres with funds for basic 
research work 5 . And of course govern¬ 
ment, through a variety of agencies, has 
provided funds for such work — in Aus¬ 
tralia, most of the money for funda¬ 
mental research comes from the public 
purse, going to the CS1RO and to the 
universities. 

Mission-oriented government agencies 
and industry associations provide funds 
for generic solutions to problems facing 
sectors; major sources of this complexion 
in Australia are the Defence Department, 
the National Health and Medical 
Research Council, and the statutory agri¬ 
cultural produce corporations. Unlike the 
United States, most of this money goes to 
public research institutes and universities. 
Finally, private and public firms may act 
as customers and outlets for applied 
research. In Australia, it seems, much of 


this applied research is actually done in- 
house, if at all, and it has been rare for 
firms to contract out to public institutes 
and universities; rare too for research in¬ 
stitutions to find commercial firms to 
finance and market inventions. It is this 
pattern which is meant to change. 

In the range of legal forms available for 
such research and development activity, 
the parties may be involved in an employ¬ 
ment relationship, as independent con¬ 
tractors, in a joint venture, in an unincor¬ 
porated association, in a partnership, or 
as members of a company or a statutory 
authority. 

As essentially heterogenerous par¬ 
ticipants in a sophisticated, purposeful 
undertaking, the parties are likely to seek 
a form which creates sufficient identity 
and security for the undertaking but at the 
same time allows each of them some flex¬ 
ibility and autonomy; in other words, the 
parties need a form that puts the under¬ 
taking on a footing to attract resources 
but which allows them room to perform 
their different functions and maintain 
their individual ‘integrities’. For those 
constituting the undertaking, then, the 
lawyers list several considerations: (1) 
maintaining the identity and continuity of 
the undertaking so as to bind the par¬ 
ticipants and to present a face to outsiders 
in order, where need be, to attract loans, 
subscriptions, grants, tax allowances and 
the like, (2) controlling and managing the 
undertaking, its costs, schedules, and 
membership, (3) preserving the indepen¬ 
dence and autonomy of the participants in 
the conduct of their part of the operation, 
establishing their individual shares, pro¬ 
tecting personal assets, and limiting joint 
and several liability for tax, harm to out¬ 
siders, regulatory offences (including 
restrictive trade practices) and so on, and 
(4) adapting the undertaking to changing 
circumstances and dissolving the under¬ 
taking once the project is at an end 6 . 

These considerations establish some 
very practical criteria by which to choose 
the form such arrangements are to take. 
To the extent that the parties are willing 
and able to agree, they may best translate 
these considerations in to practice 
through the express terms of a contract. 
But care will be required in the formation 
of the relationship, for, in doing so, they 
may constitute sufficient of the ingred¬ 
ients of a distinctive form of economic 
association recognised by the common 
law or by statute, thereby attracting 
obligatory incidents to their relationship 
and perhaps rendering inoperative some 
of their own provisions. 

It is here that the advice of commercial 
lawyers needs to be taken. For example, a 
‘partnership’ allows the parties freedom 
to regulate their internal affairs and re¬ 
quires little in the way of documentation. 


but a business carried on in common for 
profit involves joint and several liability 
and a sharing of proceeds and assets. A 
company limits the liability of members, 
and provides continuity in legal person¬ 
ality, but the affairs of companies, 
especially public companies, are the sub¬ 
ject of substantial external regulation, 
and their proceeds are taxed twice, once in 
the hands of the company and once in the 
hands of the shareholders or employees; 
capital gains, however, through the in¬ 
crease in value of share equity, are not 
taxed. (The current tax reforms indicate 
that such conditions are subject to 
change.) 

The American venture capitalist, 
Johnson, charts how the form and the 
membership change as the technology 
progresses from initial research to in¬ 
dustrial operation 7 . In the initial stages of 
invention, the collaborative relationship is 
likely to be one of ‘doer’ and ‘provider’, 
the exchange of skilled services for sup¬ 
port, taking the form of either an employ¬ 
ment contract or a joint venture agree¬ 
ment. As the activity proceeds to develop¬ 
ment and commercial exploitation of the 
invention, a partnership or private com¬ 
pany may be formed, and at some stage 
the firm may go public or hand over to an 
established corporation. 

In the discrete, contractual association, 
the terms of the association, including the 
distribution inter se of intellectual proper¬ 
ty rights, might largely be regarded as a 
domestic affair, However there is a se¬ 
cond set of ‘external’ considerations, that 
conceivably might also need to be opera¬ 
tionalized. Given the importance of high 
technology activity to the national in¬ 
terest, it may sometimes be an issue 
whether such matters as the distribution 
of intellectual property rights should be 
left wholly to the parties or should be 
regulated according to an appropriate 
public policy. 

In constructing a public policy about 
the distribution of property rights, several 
criteria vie for attention 8 . One that re¬ 
mains compatible with the parties’ own 
view is the freedom with which the par¬ 
ticipants in high technology activity may 
determine their rights and obligations. A 
policy might place a premium on distribu¬ 
tions freely made, not only because 
freedom is valued itself but because it is 
regarded as the best means to further 
some external goal such as research effi¬ 
ciency. Still, it might be conceded that in 
some cases freedom of choice is inhibited 
by ‘transaction costs’, lack of informa¬ 
tion, or lack of bargaining power, and 
that some intervention is justified in order 
to overcome these inhibitions or to sup¬ 
plant the choices so constrained. The 
policy then needs a criterion of its own by 
which to guide government intervention. 


In relation to research and development, 
the measure most often cited is the level of 
innovation, and the legal regime is 
accordingly judged by its capacity to act 
as an incentive to innovation. Opinions 
can differ within this approach about the 
appropriate recognition and location of 
intellectual property rights. But the 
formulation of a policy is further com¬ 
plicated by the claims of such other legi¬ 
timate considerations as ‘reward for meri¬ 
torious work’ and ‘the public interest’. 
While it can be possible to reconcile the 
various considerations — rewards for 
meritorious work may encourage innova¬ 
tion, and innovations may promote the 
public interest — sometimes conflicts will 
be encountered. There seems to be special 
concern about conflict where one of the 
parties is public or academic in character 
and the other is private or commercial 

The employment relationship 

The distribution of property rights 
between employer and employee is of 
course not a new question, and so a 
considerable body of law is available for 
the guidance of the parties. The common 
law has given precedence to the express 
terms of the particular contract of 
employment. Employers have frequently 
availed themselves of this facility in ob¬ 
taining the agreement of their employees 
to the assignment of intellectual property 
rights to the employer. In the absence of 
an express term, the common law has 
identified an implied term to the effect 
that the employer is entitled to the benefit 
of inventions made in the normal course 
of employment and so, for example, 
made in circumstances where the 
employee is employed to invent or 
directed to invent. Additionally, as part 
of an implied duty of fidelity to the 
employer, the employee is obliged to 
disclose any inventions he or she has so 
made and to respect any technical 
information of a confidential kind obtain¬ 
ed in the course of his/her employment. 
The rights to inventions not expressly 
defined, or implicitly owed, or taken up 
by the employer, reside with the 
employee. 

In Australia, there is no real legislative 
interference with these common law 
rights. The Patents Act 1952 (Cth) does 
not require the application be made by the 
inventor, and patents are regarded as a 
form of property that may be freely 
assigned to another or for which another 
may be licensed exclusively or non-exclus- 
ively to work the invention. 

Within such a legal policy, the alloca¬ 
tion of any rights to inventions will de¬ 
pend largely on the employer’s attitude: 
ordinary employees, if they want special 
terms, will have to rely on the goodwill of 
the employer or the strength of their 
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